INTRODUCTION
During the evaluation of Champion International Corporation's request for a year around discharge permit, it was argued that oxygen demanding materials could cause reducing conditions to develop at the sediment-water interface which in turn could increase the mobility and subsequent bioavailability of metals present in the sediments.
It was further argued that these conditions might exist only in or on the surface of the substrate and would therefore not be apparent from measurements of dissolved oxygen in the water column.
To evaluate the above, we collected pacific crayfish ( Pacifastacus trowbridqi ) from several locations in the Clark Fork River drainage including locations both upstream of and dov/nstream from the pulp mill; copper concentrations were determined in selected tissues including exoskeleton, hepatopancreas , and gill.
We reasoned that crayfish were an appropriate subject for this evaluation because they have a relatively small home range fhence migration is not a problem) and they tend to inhabit areas of low current velocity where deposition of both organic material and metals rich suspended solids would be expected.
Copper was chosen over other metals because previous work (Phillips R85) 
METHODS

Sampl inq
Crayfish were collected from several locations in the mainstem of the Clark Fork
River and from one location in the Bitterroot River (Fig. 1) of material from the same digestion). The poorest result for any of the quality control measures for copper in tissue was 18% variation between duplicate digestions of one of the reference materials.
In the majority of cases, however, checks on accuracy indicated that the error was inside of 10%. We judged, therefore, that the results for copper were acceptable.
Statistics
Duncan's multiple range test was used to compare sample means for both crayfish length and copper in exoskeleton for each of the various locations (Steel and Torrie 1960) . Linear regression analysis was employed to determine, at a given location, the relationship between copper in exoskeleton and crayfish length.
RESULTS
From two of the locations, below Noxon and Milltown Dams, copper was determined in gill and hepatopancreas as well as in exoskeleton (Table 1) . Copper concentrations were more than an order of magnitude higher in gill and hepatopancreas than in exoskeleton. These high concentrations are probably owing to the fact that copper is a normal constituent in the hemolymph of crayfish, playing a role similar to iron in mammalian hemoglobin. Copper may be internally regulated by highly vascularized organs. Consequently, gill and hepatopancreas of crayfish may not be appropriate tissues for gauging ambient copper concentrations in the environment.
Exoskeleton was judged to be the tissue that best fit the needs of this assessment.
Crayfish collected below Milltown Dam were significantly smaller (p<0.05) than those collected from several other locations including near Superior, downstream of the pulp mill, and below the confluence with the Flathead River fTable 2 ).
We were concerned that size differences could bias comparisons between locations because many bioaccumulative chemicals tend to increase in concentration with size and age of the organisms.
Accordingly, we evaluated the relationship between crayfish length and cupper in exoskeleton for each of the sampling locations using linear regression analysis (Table 3) .
In all instances the correlation between copper in exoskeleton and crayfish length was poor; at five o-*" the eight locations the coefficient of determination GP/war-4b-2 was 0.10 or less. We therefore conclude that differences in lengths of crayf^ish collected from the various locations did not bias our comparison between sites of copper in exoskeletons.
Crayfish from the Bitterroot River, the control station, had the lowest copper concentrations in exoskeleton of all the locations sampled (Table 4) Dam.
In the case of the latter two locations, copper concentrations were statistically higher fp<0.05) than from all other locations sampled ('icuie 4),
Higher concentrations at locations downstream o-^the Flathead River may be related to higher water temperatures and lower oxygen concentrations that occur over that river reach. These conditions tend to increase the solubility of This may explain the lower concentrations of copper in crayfish from below Noxon
Dam and suggests that the reservoir is acting as a sink for copper.
Clearly, our interpretation of the data is limited by relatively small sample sizes and a somewhat cursory understanding of water quality and physical habitat parameters at each of the locations where crayfish were sampled. Nonetheless, no statistically significant differences fp<0.05) were seen in crayfish collected immediately upstream from and downstream of the pulp mill. The data do not support the hypothesis that the Champion International discharge is an important factor in the mobilization of copper and its subsequent accumulation by crayfish. Silverman and Gordon (1983) were also unable to find evidence that the pulp mill affects metals accumulation by crayfish. No statistically significant differences were seen in copper present in crayfish collected immediately upstream from and downstream of the pulp mill. The data do not support the hypothesis that the Champion International discharge is an important factor in mobilization of copper and its subsequent accumulation by crayfish.
